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Takasi TOMANA : A Study on the Physiological Diseases in Jonathan Apples. 
1. Harvest Time and Nitrogen Contents in Fruits Relative to the 
























に尿素 0.3貫 6月末に塩北加旦 0.2貫，硫安 0.2貫を 1樹当りに与えてある.

















Table 1. Fruit attribute i. Tree A 
Date 1 1 Freshl !?na_1 Int~r- I?ur- J Tit位t悶女鳩t-1 S缶。1hu? b耐ω由血凶t EF 
of 1 Fruit 1 wt. 泣=.1， r:~ lfarce .?~ able 1 bi~~ 1 Pulp Peel _ 1 Pul~ーー_1 Pee! Pulp Peel 
pi;kmg 1 ~'~l g 1 ~.?t I ~r:拙- I :~ UJ.~/ I acidity 1 solids DW E% 豆w乙Frt一e.sh 9一4|w一Dヴ仁一 Fresh DW ~resh J川Dr仁y Fresh IDrv Fresh | |lw百t. Fresh 
n0.down [reQ /o[ - [ [wt. % wt. %'wt. ~& wt_ ;;~ Iwt. 9~ wt.969& wt.969& wt. ;;49~ wt. ~4 
1 [188.51 3 [ -[ 40 [ 6.44 1 11.62← 0.553 0.07131.131 0.2710.116 ao  f自0oEZ1認48q1l| l 0.888 O 0.437 0249 0.《一戸2 1 173.01 2 ー 501 5.88 1 11.501 0.406 0.05201 0.949 0.2191 0.141 0.01811 0.804 0.1961 0.265 0.03391 0.145 O. 
3 1 211.01 21 1 - 1 40 1 5.44 1 12.001 0.524 0.07021 1.078 0.2641 0.164 0.02201 0.924 0.2261 0.360 0.04821 0.154 O. 
4 お6.51 26 1 - 1 40 1 4.60 1 11.581 0.301 0.03851 O.槌2 0.1981 0.132 0.01691 0.743 0.1671 0.169 0.0216: 0.139 O. 
Sept 10 5234.0 O-3045412250.2690.03520.7910.1940.1240.6800167 0.145O 1110. 
6 1 187，01 5 1 - 1 30 1 7.50 1 11.131 0.648 0.07971 1.134 0.2601 0.146 0.01801 0.823 0.1891 0.502 0.06171 0.311 O. 
7 1 201.51 0 1 - 1 20 1 7.50 1 12.001 0.529 0.06981 1.152 0.2711 0.126 0.0166: 0.970 0.2281 0.403 0.05321 0.182 O. 
8 1 202.01 14 1 - 1 40 1 5.50 1 12.381 0.507 0.07001 0.945 0.2351 0.196 0.02701 0.806 0.2011 0.311 0.0430: 0.139 O. 
9 1 188.51 2 1 - 1 40 1 5.80 1 12.251 0.319 0.04311 0.914 0.2201 0.168 0.02271 0.806 0.1941 0.151 0.02041 0ユ08 O. 
10203.5131 - 1 5o 1 6.3012.880.4770.06680.9830.2460.184 O.0258! 0.844 
1 228.5 O - 70 7. 86 11 .75 0.532 0 -0660 0956 0.055 O j叩i問区組回間0.663 0.153! 0.477 0.05911 0.293 0.0674 
2 1 211.51 67 1 - 1 80 1 5.82 1 12.621 0.364 0.04991 0.885 0.216! 0.103 0.01401 0.768 0.1871 0.262 0.03591 0.117 0.0285 
3 1 229.01 111 1 - 1 70 1 7.56 1 12.621 0.431 0.05731 0.976 0.2481 0.077 0.01021 0.840 0.2131 0.354 0.04711 0.136 0.0弘5
4 1 225.01 60 1 - 60 1 7.22 1 11.881 0.420 0.05251 1.075 0.275! 0.087 0.01091 0.936 0.240: 0.333 0.0416! 0.139 0.0356 
Sept.205236.588-6052612・O[0 ・463 0 ・~~~~I 1・1。】6 0.2731 0.093 0.0114! 0.963 
6 1 211.51 74 1 - 1 80 1 6.04 1 13.001 0.395 0.0529: 1.029 0.2541 0.032 0.00431 0.875 0.2161 0.363 0.0486 0.1540.0380 
T 1 207.01 20 1 - 1 60 1 6.32 1 11.881 0.540 0.06371 1.197 0.2621 0.155 0.01821 1.034 0.2261 0.385 0.0455! 0.163 0.0358 
8 1 175.01 43 1 - 1 70 1 6.64 1 12.871 0.349 0.04751 0.850 0.2W 0ユ49 ~.~~~~i 0.717 ~.~~~I 0.200 ~.~~~~I 0.133 0.0337 
9 1 228.01 37 1 - 1 801 5.66 1 1.871 0.392 0.04551 1.001 0.241 0.155 0.0180: 0.878 0.21~ 0.237 0.02751 0.123 0.0301 
10 1 241.0431 - 1 606.6o 1 11.870.420 0.0533[ 1.0490.173 O.02200.91o 0.224! 0.2470.03131 0.139 O.0341 
1 227.0 70 - 100 6.60 15.00 0315 !i濁調0.672 0.1751 0.081 0.01251 0.580 0.1511' 0.234 0.03631 0.092 0.0239 
2 1 321.51 46 件 901 2.50 1 13.871 0.441 0.06351 0.868 0.2361 0.202 0.01471 0.702 0.1911 0.239 0.04881 0.166 0.0452 
3 1 292.51 43 1 - 1 80 1 5.30 1 14.251 0.371 0.05381 0.854 0.2301 0.069 0.01001 0.731 0.1971 0.302 0.04381 0.123 0.0331 
4 1 302.51 24 土 1001 6.50 1 14.001 0.342 0.0506' 0.718 0.1931 0.111 0.03121 0.619 0.1671 0.231 0.01941 0.099 0.0266 
Oct. 1 1 ~ I ~~~.~I • ~土 705.7011.620.410 0.8820.20610.040 0.00490.731 
6 1 300.51 14 1 + 1 100 1 4.80 1 13.001 0.414 0.05751 0.855 0.2061 0.140 0.01941 0.685 0.1651 0.274 0.03811 0.170 0.0409 
7 1 323.51 3 1 + 1 100! 5.40 1 14.121 0.330 0.0492! 0.736 0.1961 0.154 0.0お010.643 0.171 0.176 0.02621 0.093 0.0246 
8 お4.52-8075013.000.4420.06061on801910.1710.02340.702O 0.2710-0960.022E 
~ I ~~~.~I ~ I 1:" I ~~~ I 1.50 I ~~.~~I 0.314 ~.~~~~i 0.746 ~~~~I 0.175 ~.~~z~1 0.653 ~.~?~I 0.139 ~ .~~~~I 0.093 0.0253 
10 1227.55，21 *100 1 4.0014.751 0.354O.05311 0.805 0.2021 0.169 O.02541 0.716 0.1801 0.185 0.02771 0.089O.0224 
1 1 249.51 5 土 406.0812620.3540.04710.95602080.092O-O1232304; 1 1 0.8480.2620.0348 0.1080.0235 
2 1 286.51 5 1 -1 30 1 7.20 1 13.001 0.437 0.05771 0.993 0.2121 0.098ω0.870 0.1851 0.339 0.04471 0.123 0.0262 
3 1 232.51 0 土 301 7.02 1 12.001 0.437 0.05511 0.794 0.1691 0.098 0.01241 0.689 
~ 1 ~~~'~I ~ 1 + I ~~ 1 5.50 1 ~~.~~I 0.400 ~.~~~I 1.036 ?~?~I 0.086 ?~~~~i 0.790 ?~~~i 0.314 ??~! 0.246 0.0620 
Oct. 10 1 ~ I ~.お.51 11- 1 2017お 12.6203990.05270.9590.2140.0910m200.8200308 o :器oぉtF 0.1390.0310 
6211.5| O-206.8613.6203500.05150.874O 2060.1190m75i0.7750，231 .0990.0お4
7232.51 27 土 501 3.90 1 14.871 0.~26 0.051~1 0.9~2 0.2391 0.178 0.0281: 0.824 0.2111 0.148 0.02341 0.108 0.0?76 
8 1 219.5! 4 土 401 4.30 1 13.121 0.511 0.07051 1.051 0.2441 0.141 0.0195 0.835 0.194! 0.370 0.05101 0.216 0.0500 
9 I 264:5! 37 1"+ SO I 2.32 I I4::3sl 0.305 O:O4791 0.833 O:2041 0.212 0.0334' 0.734 o:Isol 0.093 0:01451 0.099 0.0242 














Jona， Inter， r乱寺量三日間信百ESoluble nitrogC1 Date Fresh than nal Titrat-Solu- p uIFpwrte.sh F4l lDwrt. y Peel of 1 Fruit 1 wt. 1 ~~~: 1 '-~:--~'- t~::" 1 able 1 be 
pi;king 1. • ~'. I g spot 1 ~~~t~;J acldi't，r 1 solids I~:y ~/ ~es~J~?~y ~/ ~es~J~y ~/ ~es~/I~~ ~/ ~es~J~y ~/ ~es~J~y ~/ Fresh 
n0.dom1 Irea %1 ---1 Iwt % wt. %Iwt-% wt. %Iwt. % wt. %Iwt. % wt %Iwt. 49 wt.F6 
1 1 275.01 55 1 - 1 60 1 8.70 1 11.751 0品 7 0.06341 0.858 0.2571 0.077 0.0109; 0.732 0.2191 0.370 0.05251 0.126 0.0378 
2 1 270.01 8 1 - 1 20 1 6.30 1 11-401 0.476 0.06091 1-029 0.2711 0.134 0.01711 0.893 0.2351 0.342 0.04381 0.136 0.0357 
3 1 249.01 80 1 - 1 30 1 7.50 1 12.751 0.336 9.04801 0.834 0.2411 0.108 0.01541 0.711 0.2051 0.228 0.03261 0.123 0.0356 
4 1 258.01. 10 1 - 1 10 1 8.70 1 11-751 0.547 0.07171 0.990 0.2571 0.143 0.ul881 0.845 0.2201 0.404 0.05291 0.145 0.0377 
t 101 ~ 1 ~~~.~I .~ 1 - 1 ~2 1 8.20 1 ~~.~~i 0.735 2.2~~~1 1-008 2.~~1 0.171 2.2~~~1 0.829 2~~~1 0.564 2.2~2~1 0.179 0.0458 
6 1 250.51 18 1 - 1 30 1 8.20 1 12.501 0.480 0.06621 0.837 0.2241 0.212 0.02921 0.729 0.1951 0.268 0.03701 0.108 0.0289 
7 1 243.51 10 1 - 1 10 1 6.70 1 12.001 0.449 0.05971 0.865 0.2081 0.018 0.00231 0.760 0.1821 0.431 0.05741 0.105 0.0252 
8 1 240.51 26 1 - 1 20 1 5.70 1 11.601 0.657 0.08211 1-018 0.2421 0.210 0.02621 0.827 0.1971 0.447 0.05591 0.191 0.0455 
9 1 268.01 15 土 ~O I 7.80 I 11-50[ 0.560 O.OZOQI 1-127 Q.~!!?: 0.184 Q.023Qi 0.967 Q.~?I 0.376 0.Q470I 0.160 0.0391 
10202.51 391 - 1301 8.8014.00|O.363O 05450.71o 0.2001 0.089 0.0133! 0.639 O.180 O.27'4 0 04121 0.071 0瓜 99
1 1 27l.01 26 1 - 1 30 1 7.50 1 1-751 0.479 0.05751 0.910 0.200: 0.118 0.01421 0.756 0.1661 0.361 0.04331 0.154 0.0339 
2 1 226.51 11 1 - 1 30 1 6.80 1 12.751 0.385 0.05201 0.822 0.202i 0.009 O.0012i 0.652 0.1601 0.376 0.05081 0.170 0.0418 
3 お7.0 不一 301 7.30 1 12.751 0.386 0.05131 0.895 0.2121 0.025 0.0033 0.778 0.1841 0.361 0.04801 0.117 0.0278 
4 1 241-0 比一 201 6.80 1 12.501 0.511 0.06631 0.963 0.290: 0.190 0.0246~ 0.824 0.1881 0.321 0.04171 0.139 0.0316 
Sept 20 5249.021-3072012.50 0.4620.05870.8190.120 0.6680.1600.342O 0.1510.0362 
6 1 236.51 55 1 - 1 10 1 9.10 1 12.60 仏546 0.07101 0.924 0.2301 0.133 0.ul731 0.816 0.2031 0.413 0.05371 0.108 0.0269 
7 1 223.01 8 1 - 1 30 1 8.00 1 12.001 0.526 0.06361 0.979 0.2171 0.141 0.01701 0.840 0.187 
8 1 251.51 11 件 601 6.50 1 14.121 0.375 0.05591 0.839 0.2171 0.103 0.01691 0.743 0.1931 0.262 0.03901 0.096 0.0247 
9 1 236.51 59 1 - 1 30 1 8.30 1 13.251 0.490 0.06711 0.969 0.2221 0.058 0.0080: 0.815 0.1871 0.432 0.05911 0.154 0.0353 
10253.01 4 1 + 1 30 1 2.10 1 11-501 O.365O.04341 0.7~91 0.1951 0.149 0.01771 0.698 0.1720.216 0.02571 0.093 O.0228 
1298.51 O-501020 171E23I7Z欧4d司B E M03530. 005439173 91 1 0.777 0.1250.01840.6690.228 0 .032358371 l0.1080.0264 2 1 311.  5 1 + 1 00 1 3.78 1 .51.26 0 7 928 0.2391 082 0.012  0.848 0.219: 0.44 08 0.007
3 1 255.01 34 1 + 1 70 1 2.70 1 13.001 0.290 0.03971 0.757 0.1741 0.080 0.01101 0.634 0.1461 0.210 0.02871 0.1お 0.0284
4 1 299.01 17 1 + 1 90 1 1-70 1 12.75: 0.350 0.04831 0.860 0.2091 0.082 0.ul131 0.737 0.1791 0.268 0.03701 0.123 0.0300 
Oct 1 1 ~ 1 ~9.~1 ~ I:t ~2 1 3.66 ~~.~2; 0.301 2.2~~~1 0.806 2.~~?1 0.094 2.2~~1 0.713 2.~~~1 0.207 2.2~~~1 0.093 0.0226 
6 1 241.01 0 1 - 1 50 1 8.40 1 12.75: 0.517 0.06671 0.798 0.1911 0.138 0.01781 0.675 0.16110:379 0.04891 0.123 0.0295 
721551-409.8013-00|03610.04910.7530.1760.1050.013905640.256O 0.0890.0209 
8 1 ~~~.~I 2 1 ~~ 1 6.46 1 ~~.~~I 0.300 ~.~~~~I 0.753 ~.~~~I 0.146 ~.~~~~ 0.676 ~.~~I 0.154 ~.~~~~I 0.077 0.0195 
9 1257.01 21 +801 3.6012.50: 0.344 O.0458O.770 0.1891 o.1250.01671 0.668 0.1641 0.219 0.02911 0.102 0.0249 
2 1 292.01 6 1 -t十 801 5.00 仏553 0.06971 0.701 0.1651 0.300 0.03781 0.578 0.1361 0.253 0.0319¥ 0.123 0.0290 
3 1 211.01 0 土 901 7.00 1 14.251 0.290 0.03651 0.536 0.1271 0.090 0.01151 0.474 0.1121 0.200 0.05081 0.062 0.0146 
4 1 198.01 32 土 90i 5.30 1 14.871 0.472 . 0.0595: 0.804 0.190; 0.158 0.02041 0.702 0.1661 0.314 0.04011 0.102 0.0241 
Oct. 10 I ~ 1 ~~~.~I .2 1 1 .~2 1 9.80 1 ~~.~~I 0.510 2.2~i 0.820 2.~~~: 0.196 2.2~; 0.709 2.~~~i 0.314 2.2~~~1 0.111 0.0262 
6 1 225.01 10 土 1008.30 0ユ11976521 刻η I 0.1280.5760.1360.1230.01620.0680.0160 7 1 242.51 1 1 - 1 90 I 0.70 1 12.871 0.379 0.04781 0.637 0.1511 0.132 0.01671 0.560 0.1321 0.247 0.02921 0.077 0.ul82 
8 1 206.51 0 1 - I 90 1 0.62 1 13.501 0.274 0.03451 0.707 0.1671 0.104 0.0133! 0.630 0.1491 0.170 0.02161 0.077 0.0182 
9 1 243.51 0 1 -1 80 1 0.60 I 12.501 0.371 0.04671 0.809 0.1911 0.131 0.ul641 0.689 0.163! 0.24ο0.02811 0.120 0.0283 
10256.510 l|-90 0.6713.120.必70.7390.1340.6770.1166031 02930.03710.0620瓜.46
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Suml明ary
1) This work is a preliminary one to make c1ear the mechanisms of two 
physiological diseases， spot and internal breakdown (scald)， ofJonathan apple fruits. 
The degree of occurrence of these diseases was observed with fruits which had 
been harvested at different times and with them nitrogen contents (total， protein， 




Samples for these observations were taken from the two 38-year-old Jonathan 
apple trees which were planted at Takoi's orchard in Tsuruoka. 
Four times during the period from Sept. 1 to Oct. 10'56， 20 fruitsー 10from each 
tree-were taken everγ11th day， and al of them (80 fruits) were stored at OOC_30C 
maintaining a relative humidity of 95% ti1 Feb.， next year. 
2) Farlier-picked apples were more subject to spot disease than later-picked 
on田.Redder apples were not always subject to it than less colored fruits. 
The higher amount of nitrogen was found in spotted fruit. 
3) Later-picked fruits developed more internal breakdown disease than earlier'-
picked ones， and there were lower nitrogen contents on a fresh weight basis in 
diseased apples than in the healthy ones. 
4) The percentage of total nitrogen in both pulp and peel， has been shown to 
decrease on a fresh weight basis from the fruits of Sept. to Oct. 
5) The titratable acidity was higher in earlier-picked apples than in the later 
ones， but soluble so1id contents were higher in later-picked ones. 
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Takasi TOMANA : A Study on the Physiological Diseases in ]onathan Apples. 
2. Nitrogen Fertilization in Relation to the Nitrogen Contents in Flesh 














1樹当 り施肥量はTable1の如くであり 1(N-O， P.，2)区2樹， n (N-1， P-1)区4樹，






Table 1. F巴rtilizertreatm巴nt一kgper tre. 
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Table 2. Dry weight p巴rc巴ntageof nitrogen in ]onathan appl巴 leaves.
Date of sampling 
Treatment I Tre巴
Sept. 5 Sf)Pt. 18 Sept. 28 
1 1.84 1.83 1.81 
2 1.44 1.43 1.43 
Mean 1.64 1.63 1.62 
3 2.00 1.98 1.92 
4 1.98 1.95 1.93 
5 2.07 2.04 1.99 
6 1.96 1.86 1.84 
Mean 2.00 1.96 1.92 
2.20 2.16 2.15 
自 8 2.16 2.06 2.02 
2.18 2.11 2.09 
2.17 2.12 2.11 
W 10 2.08 2.07 2.08 


















Tabl巴 3. Percentage of nitrogen in pulp of .Tonathan apple fruit. 
ー Date of picking 
Treatrnent Tree 知tlLlf 品E|oct1ioct10ct21Dry Fresh 1 Dry Fresh 1 Dry Fresh 1 Dry Fresh 1 Dry Fresh 
wt. wt. 1 wt. wt. 1 wt. wt. 1 wt. wt. 1 wt. wt. 
1 0出 0.0叫251oMOOUO 0.192 0.0271 0.199 0.0305 0.201 0.0304 
2 0.155 0.02511 0.161 0.0232 0.155 0.0290 0.154 0.0255 0.151 0.0245 
Mean 0.180 0.02781 0.179 0.0251 0.174 0.0281 0.177 0.0280 0.176 0.0280 
3 0.241 0.0359 0.261 0.0326 0.242 0.0国434叫S 5訓 0.251 0.0385 0.238 0.0348 
4 0.233 0.0331 0.279 0.0352 0.266 0.0394! 0.261 0.0407 0.259 0.0376 
5 0.285 0.0420 0.305 0目0397 0.321 0.04791 0.294 0.0458 0.275 0.0393 
6 0.256 0.0367 0.251 0.0318 0.248 0.03271 0.241 0.0358 0.235 0.0355 
Mean 0.254 0.0369 0.274 0.0349 0.269 0.0386! 0.262 0.0402 0.252 0.0368 
7 0.388 0…9 0附 0.375 0.0500 0.364 0.0495 0.361 0.0510 E 8 0.352 0.04921 0.369 0.0464 0.359 0.0502 0.348 0.0490 0.352 0.0489 
Mean 0.370 0.04981 0.384 0.0480 0.367 0.0501 0.356 0.0493 0.357 0.0500 
9 0.332 0.0421 0.340 0.0410 
oωo-
0.364 0.0493 
W 10 0.375 0.0436 0.385 0.0467 0.305 0.03881 0.315 0.0454 0.343 0.0463 
Mean 0.354 0.0429 0.363 0.0439 0.324 0.04111 0.315 0.0456 0.354 0.0478 
Each figure represents the m巴anof 10 samples. 
Table 4. Fruit at仕ibuteof Jonathan trees. 
Date of 
Treatment 目 W 
picking Tre巴 1 2 3 4 5 6 7 8 9 10 
Fresh wt. g 135.5 124.1 127.6 130.4 139.6 132.5 140.4 140.5 127.2 125.2 
Surface of fruit red % 。。。 O O O O 。 O 。
Sept.11 Water % 85.12 83.81 85.12 85.80 85.28 86.19 87.00 86.02 87.32 88.37 
Soluble solids 11.1 11.4 10.8 10.4 10.3 10.7 9.8 10.3 10.0 9.2 
Titratable acibity 5.1 5.5 5.6 5.4 6.3 5.5 5.6 5.8 4.5 4.7 
Fresh wt. g 144.9 127.3 149.2 1田.0 151.8 1田86吋~l曲 2 1.63.7 144.5 145.1 
Surface of fruit red % 35 54 26 23 27 26 120 25 17 19 
Sept. 19 Water % 86.23 8561 87.50 87.38 86.97 87.341 87.56 87.42 87.95 87.88 
Soluble solids 11.7 1.2.5 11.2 11.4 11.6 1.8 1 10.8 11.8 11.3 11.3 
Titrata ble acidity 4.7 5.0 5.6 5.6 5.2 5.5 1 5.6 5.6 4.5 4.9 
1.56.6 153.4 168.6 162.4 176.6 172.4 175.5 170.4 
Surface of fruit red %1 66 94 56 68 55 64 61 49 47 47 
Oct. 1 Watel' % I 85.87 85.23 85.76 85.20 85.09 86.81 86.68 86.02 87.27 87.29 
Soluble solid吉 14.2 13.3 12.7 12.8 12.1 1.2.3 13.1 12.9 12目5
Tltratable acidity 4.7 4.9 5.0 5.0 5.0 5.0 4.7 4.8 4.5 4.3 
Fresh、，vt.g 164.0 150.2 181.3 177.9 168.5 181.6 196.3 187.0 181.3 172.7 
ちurfaceof fruit red % 84 100 71 75 69 75 73 70 57 63 
Oct.11 Water % 84.68 83.45 84.65 84.42 84.41 85.24 86.39 85.93 85.50 85.60 
Soluble solids 14.2 15.4 13.5 13.0 13.1 13.0 12.6 13.5 13.0 12.5 
Titratable acidity 4.2 4.6 i 4.2 4.6 4.3 4.4 4.6 4.5 4.7 4.3 
1田 5円iFI 9加盟1.9脳性11is山 210.5 201.7 Surface of fruit red %  93 100 1 69 87 69 81  93 75 76 53 
Oct.21 Water % 1 84.89 83.761 85.38 85.49 85.71 84.891 85.87 86.10 86.47 86.50 
Soluble solids 1 14.2 15.5 1 13.9 13.3 13.3 13.4 1 13.1 13.4 13.1 12.3 
Titratable acidity 1 4.1 4.3 1 4.3 4.5 4.24.3 1 4.6 4.6 4.3 4.2 
Each figure represents the mean of 10 s日mples.
果実重量は， 各採収時とも， 1 (N-O， P-2)区が最も少なく なっており， I (N-2， P-O) 
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Each figure represents the mean of 10samples. 
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Tabl巴 6. Correlations of variables. 
ID枇ぱ昨kingI r ???????
???????
Sept. 11 0.144 N. S. 
Nitrogen percent dry weight in pulp and Sept. 19 0.286 
PV くぐaO0OB曲001  1 5 Oct. 1 0.421 fr巴shweight of fruit Oct. 11 0.320 
Oct. 21 0.279 
Sept. 11 0.246 Pく0.02
Nitrogen percent fresh weight in pulp and Sept. 19 0.183 N. S. Oct. 1 0.288 P く0 . 0 0 5 fresh weight of fruit Oct. 11 0.301 P<0.005 
Oct. 21 0.281 P<O.Ol 
Sept. 11 0.577 
PF どく〈0OOD田冊U00U1 1 1 1 Nitrogen percent dry weight and wat巴r
S0ed pt.19 0.421 
ct. 1 0.341 percent， inpulp Oct. 11 0.562 
Oct. 21 0.502 
Sept. 11 0.329 
Pくぐ4刷0OE0KJ0920出5 1 5 Nitrogen percent fresh weight and water 
19 0.305 
Oct. 1 0.253 percent， inpulp Oct. 11 0.342 
Oct. 21 0.319 
S巴pt.11 0.474 
P く〈<0a0田001 5 1 1 Nitrogen perc巴ntdry weight日ndsoluble 
Sept. 19 -0.435 
Oct. 1 -0.308 solids content， inpulp Oct. 11 -0.498 
Oct. 21 -0.406 
Sept. 11 0.417 
PP くc0ao泊8Gco1 m 0 11 iNitrogen percent fresh weight and soluble 
S巴pt.19 -0.386 
Oct. 1 -0.270 solids content， inpulp Oct. 11 -0.425 
Oct. 21 -0.331 
Sept. 11 0.230 N. S. 
Nitrogen p巴rcentdry weight日ndtitrata ble Sept. 19 0.184 N. S. Oct. 1 0.234 N. S. acidity， inpulp Oct. 11 0.226 N. S. 
Oct. 21 0.314 Pく0.005
SOE巴cpt .11 
0.282 PN<.0S.0. 05 
Nitrogen percent fresh weight and titratable 19 0.234 ct. 1 0.270 
P <く0 o • 0 1 acidity， inpulp Oct. 11 0.273 P<O.01 
Oct. 21 0.367 P<O.OOl 
SOE巴dp.t .11 
0.076 N.S. 
Soluble solids content and titratable . 19 -0.117 N. S. ct. 1 0.080 N.S. acidity， inpulp Oct. 11 -0.001 N.S. 
Oct. 21 -0.129 N. S. 
Sept. 11 0.555 
P く201 o 帥1Sept. 19 -0.444 P<O.OO1 Soluble solids content and water percent， Oct. 1 -0.345 P<O.OO1 in pulp Oct. 11 -0.525 P <0.001 
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Relation betw巴enmean evaporation rate 








1)山形大学農学部果樹園の11年生紅玉10樹を供試し， 無窒素 (2{針)，無燐酸 (21m)，
標準 (41封)， 多窒素 (21お) の各区を設け 5月から 9月まで毎月1回施肥し 9月初旬
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1) The fruits for this experiment were picked from 10 trees in the orchards 
of Yamagata University (Tsuruoka). 
The plots were fertilized as follows : 2P and K (2 trees)， NP and K (4 trees)， 2N 
and K (2 trees)， 2NP and K (2 tres). 
2) A sample of 10 fruits and another of 10 fruits were picked five times (from 
S巴pt.11 to Oct. 21' 57) from each tree by a procedure designed to produce random 
sampling. 
The former was used to determine nitrogen contents， fresh weight， percent of 
surface of fruit red， titratable acidity and soluble solids contents. From these fruits 
a section was cut from the mid-cortex region of each fruit midway between stem 
and calyx. 
The latter was stored at 0-30C for 6 months. Evaporation rate was measured 
on average once in ten days， and Jonathan spot percent was determined once a 
month. At last， itwas cut to determine the percentage of internal breakdown. 
3) Nitrogen additions to the soi1 have increased the nitrogen contents of apple 
leaves and fruits. Nitrogen additions without phosphorous have been shown to result 
in higher fruit nitrogen contents than those with phosphorous. 
4) There was a reduced soluble solids content in the fruit when the nitrogen 
level of the tree (leaves) and fruits was increased. 
It cannot be assumed that titratable acidity would be high in fruits from the 
tree growing at a high nitrogen level. 
5) There was no suggestion of increased Jonathan spot percentage as a result 
of nitrogen additions to the soi1. 
Earlier-picked apples were much more subject to the trouble than later-picked 
ones. 
Transpiration of earlier-picked apple fruits was rapid， and there was high Jonathan 
spot percent on fruits from a tree when their evaporation was rapid. 
80， itis suggested that the physical nature of fruit skin may e任ectevaporation 
rate and J onathan spot percent. 
6) Later-picked fruits developed much more of internal breakdown disease than 
earlier-picked fruits. Nitrogen additions without phosphorous increased percentage of 
this trouble. 
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